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Abstract: The ore samples were digested with HNO;-H,SO4,-HF mixed acid and the method for every compo-
nents-Al,O;, Fe,O3(T), CaO, MgO, Na,O, P,0s, MnO and TiO, of silicate in samples were directly determined by in-
ductively couple plasma-atomic emission spectrometric (ICP-AES) was established. The conditions for selection of
analysis lines were optimized. And the functions of background correction were also selected. The interferences were
eliminated by using off peak background correction. The method provides the advantages of relative standard deviations
(RSD, n = 10) < 5% and relative errors (RE) < 6% with determination limits (Lp) range from 0.0011% - 0.125% by vali-
dating using standard samples GBW 04117-04122. This method exhibited simplicity, rapidity and completely making it
suitable for multi-elemental determination. Furthermore, this proposed method has been well applied to the determina-
tion in the daily work and met the requirements of national standards.
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LA R YA B R bR R RERR £ o A MR &
A HTEERA, (H AR BE SN 2 44 R I g, T BB
EEBT, AR, SRR, Tk, WARER
FI X Dk 1CP-AES! 1 5 440
5% o T ICP-AES BT~ H & R AR % 5 T4 13
B B[R 5E 22 70 2 LT8R PRAE AR AT e A o
R b 2 B R B AU Y AR R R
- R IR- 1o R SR 7 A T TR AR 21 T YA P 5 &5
o B, TR RE A S E R 2 R,
ICP-AES Il 5 H SR iy o R IR 3k Bl 23 I AR T B3 U
ASCAE DU BRI A () 3600 1, DO RS PR - R - S 3R —
PR G IRACE VYRR IS MR FE &, 6 i R I I |), 5
K EZ bR U GBWO04117-04122 N2 FE g, 1k
PRI ITIE LR . T SR IER . THUERREE
T I 0T 7 AN FEANAE R B AT R ZE AT, PRI AESE
BRAEFE AR e 4 fRT B DUIg. AE g R IR b 5
FE S RERR £5 504 AL O3, Fe,05(T), CaO, MgO, Na,O,
P,0s5, MnO il TiO, FI /7%, 3R TR mMaER.

2. SCIGERSY
21 (UBEITIEEH

LB A 55 B T RIS (3E [E Thermo A ),
HARM AR S5 WA 1

PRI A AR AL ST E I BTG ), kP
(Sartorius 210S ),

2.2. fRAETARFIEERF

TRA AR T (KFR): H @ = 3%/ HNO; B
BRIRA AR R T, AT 200 mL &M
Hrf ALO;, Fe,04(T), CaO, MgO, Na,O, P,Os,
MnO, TiO, R 25K 7.0, 2.5, 2.5, 0.25,
1.0, 025, 0.25, 0.50 pg/mL.

RE PR L (FibR): H @ = 3% HNO; BL i
R A AR HEE W 1L, €I T 200 mL &
Hr ALO;, Fe,04(T), CaO, MgO, Na,O, P,Os,
MnO, TiO, R &R & 4514 70.0, 25.0, 25.0, 10.0,
25.0, 5.0, 5.0, 5.0 pg/mL.

W HNO;. K H,SO4. HF AR 4L (TG 24k 23
7)o

S K B 4K o

30

2.3. LG
PLE K FRUEDD T GBWO4117-04122 NSZIGHRE b
2.4. PRAERhZR RIS H

L@ = 3% HNO; N a A, 3R 1
ICP-AES TAESRAF MR 2 1 IR A PRIV TR
[ REFHEERL .

25 EWHE

251 HRaE

HERIFREN 0.1000 g £ 5T 30 mL 5 VU 2431 3
o, ARV 2.0 mL (1 + 1) HNO3.2.0 mL (1 + 1) H,SO4+
10.0 mL HF, TER R E20&k 2 AME @, BT,
AN 2.0 mL (1 + 1) HNO;3, I HEE Skt maE,
PR AR E R AR B, & RS € AT 200 mL
REIH, 75 ICP-AES M o 4% [FIRE 75 A5 S S o

252 H@iE

Fu% 1 ACEE TARS g Iy, ARk BINGR
RIS bRUEATR. BER A FEAIATR. RYERHE
J R AR S S TR R R L

3. &R5TiE
31 FAESHELREERE

TR E AR SR T, IR T R ik
P 2-4 BELLHHMTINGE, 256 0T R REE .
Bl RENTG 3R LR METG I S FHuE O, DAE Kb e
Jii GBW 04117, 04118 11 04120 {i NZ%, LLi&%
WM K] R R A E, SRR &
MELbE . TN EON R T A2k J
SR IEREA LR 2.

Table 1. Operating parameters of ICP-AES
%= LICP-AESIUBETIEEH

¥ B ¥ B
RF T)% 1150 w 75 2 FEH
SR 0.50 L/min FEEWN L 12.0 mm
FHE IR R 0.70 L/min FRaERS ] S5s
FERET 0.20~0.30 mpa A3 I} [ 20's
AR 0.55~0.65 mpa TG IRE 2
E3U 50 rpm e A ]| 20s
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Table 2. The best spectral lines and background correction for
every analytical metallic oxides

R2 BT ERENVNSITERRERKIE

A X3P K (nm) RENKOm)  WRKRIE
ALO;  185.5,220.4,237.3,309.2 220.4 Kk
Fe,0; (T) 240.4,229.8,259.8 259.8 KA
183.8 (fik 75 ), .

183.8,293.3, 317. - ’ N
CaO 83.8,293.3,317.9 31790”],&\5) ks A
285.2 (1l g), ;

M 202.5,279.5,285.2 N
20 02.5,279.5, 285 200.5 (75 4 ) ey A
Na,O 330.2, 589.5 589.5 s A
P,0s 177.4,185.9,213.6 177.4 s A
MnO 191.5,257.6, 294.9 257.6 s H
TiO, 190.8, 334.9, 336.1 336.1 s H

32. FiiEkk

AT EE T OGS TR EAE R . ST
PR, AR ER A TH/NRSZEEAT I E
FARZLSE T HF BIAALE, SRie ol i f2 i
HF R, Ah, 7t Bk o 2= A IR A
RV« VRAAREAR L . RV TI E, X
A B BRI A SR, AT BRI e
JLER IR o

3.3. AEfERZ R R

MEREAT, SR = SRR 72, RISt
E REAREATR T R A PR KOG AT bR
HELL, FEACER I TR T, DL S bRl I
SR EXS AR VIR L ST AREE 2, 25 S b v i
LM . A R ROESEIE 10 1k, A 3 {545
e 2= T HOER R, WK 3.

Table 3. The calibration curves and detection limits of every

analytical metallic oxides
+® 3. ENEEBELYNRERZ R TR

A 2R TR MFXRF R IR Lo/%
ALO; y=2.067x + 1.667 0.999934 0.022
Fe,05(T) y = 266.678x + 21.555 1.000000 0.015
=15.7338x + 2.0036(fL 5 &) 0.999999 0.034
20 y=694.002x +39.195(F & &) 0.999997 0.110
Mo ¥ =1829.356x + 10.041(fi657 &) 0.999998 0.014
y=10.6045x — 0.38222(F & /) 0.999997 0.056
Na,0 y=3183.5x + 2888.6 0.999929 0.125
P,0s y=11.41992x + 0.07722 1.000000 0.026
MnO y=4977.164x + 2.8091 1.000000 0.0011
TiO, y=4125.71x + 30.745 1.000000 0.0025

AR I T () IS PR 0 5 SR o T R PR AR

34. REREE

R E FARMEYIR GBWO4117 NSZIGFE, 44
TSI fRRER, SPATIE 10 K, THESEND
K E . K 4 855801, &40 H % FE(RSD, n=10)
<5%, VRS HTITIRE K.

35. FEERE

IZFIA%i2:LL GBW04119.GBW04121 1 GBW04122
TERARFFE ST 00T, ~PATIE 10 R, BT
fl, 35 45 REWIMEAE AR VIS BT, AR R
Z(RE) < 6%, 4554,

Table 4. Precision test of the method of GBW 04117
& 4. HEBEE-GBW 04117

N . (UB/%
METeE T o . RSD/%
SRV P bR ’
15.06 14.90 14.83 14.92 15.12

AlLO3 1492 14.99 0.764
14.87 14.80 14.77 15.01 14.96

345 354 339 348 348
Fe,03(T) 347 347 1.29
347 349 346 3.50 3.40

271 2.62 263 273 2.66
CaO 2,67  2.69 2.13
2,67 2.60 269 259 276

0.996 1.02 0998 1.06 1.10
MgO 1.03  1.04 3.29
1.04 1.03 0.989 1.05 1.04

3.02 3.09 3.11 3.19 3.04
Na,O 3.09 3.13 2.49
322 3.11 3.00 3.10 299

0.123 0.131 0.120 0.119 0.115
P,0s 0.122  0.122 4.77
0.125 0.116 0.118 0.128 0.130

0.051 0.050 0.052 0.051 0.053
MnO 0.052  0.052 3.01
0.055 0.053 0.054 0.053 0.051

0.451 0.430 0.448 0.422 0.436
TiO, 0.436 0.438 3.00
0.416 0.427 0.457 0.437 0.440

Table5. Accuracy test of the method
5. EmMERR

GBWO04119 GBW04121 GBWO04122
LX) wp/% wp/% ws/%
brdE T RE% dRife T¥g RES frifE SPEy RE%
i = m E a &

AlLO; 1225 1229 0326 11.96 12.02 0.502 12.22 12.12 —-0.818
Fe,O3(T) 130 1.30 0.00 5.33 537 0.750 1.84 1.86 1.09
CaO  0.080 0.078 —2.50 0.390 0.397 1.79 0.880 0.869 -1.25
MgO 0.240 0.247 2.92 0.080 0.079 -1.25 0.210 0.212 0.952
Na,O 0.055 0.052 -5.45 3.12 3.09 -0.962 2.73 271 0.733
P,Os 0.141 0.142 0.709 0.027 0.026 -3.70 0.031 0.030 -3.22
MnO 0.025 0.024 —4.00 0.114 0.114 0.00 0.073 0.073 0.00
TiO, 0.246 0240 —2.44 0.292 0.285 —-2.40 0.119 0.113 —5.04
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FEARSCHSE I RE T, A% LT sEE AL 2 Bl
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